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ABSTRACT: SiO2 - TiO2 samples have been prepared by the sol-gel method. W e have studied the 
properties of gels, which were heat-treated at different temperatures. Fourier transform infrared (FT­
IR) spectrometry was used to analyze the physical-chemical properties of gels. Thermal transformation 
of powders of these samples was studied by differential thermal analysis (DTA). We observed new 
binding by FT-IR in the range of920 - 940 ?m-
1 and we assigned this band to Si-O-Ti bond. 
KEY WORDS: thin films, sol-gel, thermal analysis, FT-IR 
1. INTRODUCTION
Sol-gel process is now widely used to produce high peďonnance, multi-functional, hybrid 
inorganic-organic materials providing structures, morphologies and properties that are inaccessible by 
conventional methods. Thin films prepared by sol-gel method either by dip coating or spin coating on 
various substrates are of increasing importance because of their optical, mechanical and electrical 
properties. Based films of titania-silica (SiO2 - TiO2) are of considerable interest due to their high 
thennal stability, high chemical durability, low thennal expansion coefficient, flexibly adjustable 
refractive index and high catalytic activity and selectivity. Condensation step is required in order to 
obtain a good quality film. This involves heat-treatment process. 
Infrared (FT-IR) spectrometry has been employed to study of sol-gel materials, revealing many 
chemical and structural features of films. 
DT A analysis was peďormed in order to determine the temperature of possible decomposition 
and phase changes of studied samples (1-3]. 
2. EXPERIMENT
SiO2 - TiO2 gels were prepared by mixture of SiO2 and TiO2 sols with various molar ratios 
(shown in Tahle 1). Individua! sols were prepared by the scheme displayed on Fig. 1. Sols were dried 
at 80 °C to the constant weight. These xerogels were crushed on ultra-fine grained powders and then 
they were used on the FT-IR and DTA analysis. 
Tab.I: The composition of gels (TEOS - tetraethylorthosilicate, Ti(iPr)4 - titanium tetra­
isopropoxide, IP A - isopropylalcohol, AcAc - acetylacetone) 
(mol) TEOS Ti(iPr)4 IPA HN03 H20 AcAc 
s I o 15.31 0.11 3.92 o 
S2Tl 2 I 51.45 0.99 8.44 2.12 
SITl I l 36.13 0.89 4.52 2.12 
SIT2 I 2 56.95 1.67 5.12 4.24 
T o I 20.82 0.78 0.60 2.12 
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